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Abstract 
The University of Applied Sciences Aschaffenburg and the University of Applied Sciences Darmstadt will start a cooperative 
Bachelor of Engineering Program in Electrical Engineering in 2013. This will be offered as a distance learning program, allowing 
participants to continue their professional education while studying at the same time, with a total duration of approximately 9 
semesters (4.5 years). What is special about this program is the focus on people with a professional on-the-job education, with no 
high school diploma in general. This professional education system is unique in Germany. Its main overall goal is to minimize 
the lack of engineers, especially in the field of electrical engineering, which is currently existent. 
In this paper, results from surveys held among post graduate students in a distant learning course 
in Electrical Engineering (EE) are discussed in order to develop an effective teaching and 
learning strategy. Therefore, the students’ opinion about a currently existing distance learning 
program was evaluated, and results are used as an input for the new program to be developed. It 
is interesting that students in EE are rather conservative in their preferences. They rely more on 
printed learning material and face to face training like contact weekends rather than on Web 2.0 
learning units. This has to be considered, if non-traditional students should be attracted which are 
definitively less affine to e-learning and web based course material, than our master students!  
 Keywords: distance learning; e-learning; engineering education. 
1. Introduction 
In a joint project the universities of Darmstadt and Aschaffenburg develop a job-accompanying Bachelor’s 
course that aims at qualified people in employment, and persons with family constraints. The course subject is 
Electrical Engineering and it is funded by the German Ministry of Research and Education (BMBF) in the 
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framework “Aufstieg durch Bildung” (Career Advancement through Education and Learning), and the project is co-
financed by the European Social Fund of the European Union. 
 
The intention of the framework “Aufstieg durch Bildung” (“Wettbewerb”, 2012) is to encourage universities in a 
competitive overall process to develop innovative, responsive and sustainable concepts in order to: 
• ensure a pool of skilled workers 
• improve the permeability between academic and non-academic education 
• foster knowledge transfer from academia to industry  
• strengthen the competitiveness of the academic system through advancing lifelong learning and distant 
education    
Our joint project (“Berufsbegleitender Bachelorstudiengang”, 2012) is called "Open e-University". “Open” 
indicates that the course is open for nontraditional students with an entrance-qualification obtained by practical work 
and the well-known dual education for craftsmen in Germany, which consists of a theoretical training in school and 
a practical part in industry and not the traditional entry into university with a high school diploma. “E” indicates that 
we focus on e-learning and teaching methods, and “e” also stands for “electrical engineering”. The course will be 
distant learning course since non-traditional students of our kind are used to and depend on a regular income, they 
may have already a family or other obligations. Their employers rely on their skilled workforce, and an absence of 
their most talented young professionals for some years will not be a good promotion. The support of their employer 
is a valuable motivation for these students, which usually come from a social group where an academic background 
is untypical. Therefore, we expect that students and employers prefer a study program in part time and in a distant 
learning approach.    
   The launch of the project took place in October 2011. The first funding period is divided into several sections: 
• October 2011-March 2013: Design of the study program 
• April 2013-September 2013: Preparatory course for the first year 
• October 2013: Start of the first academic year 
• October 2014: Start of the second academic year 
In this paper we focus on the early stage decisions taken for the learning concept and the course content. These 
decisions are based on our experience with a distant learning master course in EE and the expectations of the 
regional industry on the course content and the qualification goals of this bachelor program. Expectations of 
industry and the design of the blended learning concept are investigated with two surveys, which are reported in the 
following.     
2. Why academic training of professional craftsmen  
In most European countries, and especially in Germany, we notice a demographic transition with ageing 
population and a lack of young people filling the open positions created by retiring elderly workforce. There will be 
a gap of up to 5 million workers on all qualification levels in Germany in the next ten years (“BMAS”, 2012).  On 
the other hand, we are also facing an ongoing trend that jobs with low qualification levels are transferred to 
emerging countries, whereas the number of highly qualified positions is rising. Consequently, if we don’t have 
enough young people with the required academic education (due to the aging effect), we have to qualify motivated 
people from the lower qualified workforce. This demand of the industry is not the only motivation. Everybody 
should have the opportunity to achieve the highest possible education level if he or she decided to work practically 
in an early stage of their working life.           
Currently, the demand for electrical and electronic engineers is extremely high, and there are thousands of open 
positions for engineers which cannot be filled (“The Association of German Engineers”, 2011). Since the overall 
interest in engineering studies is limited in our society, we have to target on practically qualified technical staff. 
They must be able and motivated to manage the double workload in the company and performing well in a distant 
learning course in a demanding subject like Electrical Engineering, not to mention the associated complication in 
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work live balancing. The benefit of an academic degree for skilled craftsmen is more flexibility and an extended 
toolbox to deal with new technical challenges.       
3. Teaching and learning concepts  in engineering sciences 
To organize the studies, we apply a blended learning concept developed for our distant learning master’s course 
in EE (“Masterfernstudiengang Elektrotechnik”, 2012), which runs since 2007 and attracts highly motivated 
students from the electronic industry all over Germany. Since the academic results of these students are outstanding 
and the drop-out rate is below 10%, we expect that the teaching and learning concept suits the demands of the 
subject well. Our approach differs from standard distant learning courses in one important aspect: we have a strong 
emphasis on face to face teaching in weekend sessions. 
The curriculum is organized in parallel to the semesters of the university. Students may start in winter or in 
summer. In general 2 modules are covered by the students in each semester. Each module has a load of 10 ECTS 
credits. The basic mediums of instruction are printed learning booklets. In general we provide four such booklets per 
module. Each booklet has approximately 100 pages and it is associated with a workload of 2.5 CPs. Each lecture note 
is supported by online material distributed with the e-learning software platform Moodle. 
For each module we offer four mandatory classes (4x10 hours) at the university on weekends (Friday and 
Saturday). During these classes we have additional lectures, solve theoretical problems, and work extensively in the 
laboratories. The students take two modules per semester which corresponds to 4 contact weekends per semester. 
Exams have to be cleared in 180-minutes assessments for each module. Exams are written at the university at the end 
of the semester break allowing for extensive preparation phase. Figure 1 shows a typical semester time table. The 
course material is sent out in three batches so that it is available four weeks ahead of the corresponding contact 
weekend.  
 
 
Figure 1.  Semester timetable: 4 contact weekends and 3 mailings of course material. The semester break is reserved for repetition and exam 
preparation. Shortly before the start of the next semesters we have the examanition weekend with 2 module exams (duration: 180 minutes each)  
The reasons for this rather conservative approach are the specific characteristic of the subject (i.e. no relevant 
skills without hands-on-experience), the imposed time structure which supports a continuous style of study and the 
positive effect on learning by team building and face-to-face supervision and support.  
Without such measures distance learning courses show a relatively high probability for students who do not 
complete their studies. Drop outs of 50% during each batch over the program duration are not exceptional. If one 
investigates the structure and teaching concepts commonly used in other (commercial) distance learning courses, we 
see that for cost reasons and for reducing the organizational overhead most of the course work is done online and 
remote. Students are isolated and do neither share nor solve their problems and difficulties with others in a student 
team. We think that the standard remedy for such problems is an enhanced percentage of classroom teaching and 
laboratory work. This brings the students into classroom situations fostering team. The teachers also get immediate 
feed-back about the learning progress. The participants get to know each other, they can interact with each other, 
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share their knowledge and it is less likely that students are isolated. This reduces the drop-out rate (Solberg Søilen, 
2007). Also in engineering studies laboratory work is extremely important requiring regular sessions at facilities of 
the university. Internet platforms like Moodle, which we also use extensively to support the printed material, do 
provide a similar open and interactive learning environment. Here students have the opportunity to find further 
teaching material. The corner stones of our learning concept are: 
∞ Paper based learning scripts created by the later lecturers according to common pedagogic guidelines in 
common format and style 
∞ Exercises with solutions to be found in Moodle 
∞ Laboratory training wherever possible 
∞ Moderate amount of e-Learning in on-line seminars     
Before taking this approach as the basis for the new bachelor’s course, we decided to evaluate the learning 
concept of the master program thoroughly in order to get precise student feedback. We created a survey using 
different styles of questions about usage of the course booklets and Learning Management System - Moodle. We 
received a feedback of 30 out of 48 questionnaires handed out to students in the higher semesters of the master’s 
course. Another important topic of our investigation were the motivation for choosing a distant learning course, the 
expectation related to an additional academic qualification and other issues which are a similar importance for 
undergraduates targeted at with the new bachelors program.  
The most important finding from our point of view (Table 1) was that the students (over 90%) withstand the 
hype on electronic teaching and prefer traditional booklets, which are easy to read in almost every place and 
situation, during commuting, under the table in the company etc. Booklets offer easy and direct opportunities for 
adding annotations. Students also ask for the booklets as eBooks, but only for reference. 
73% of the students meet regularly in between contact weekends and formed learning groups. This is a strong 
indicator that the personal relations initiated at the first contact weekends are extremely valuable for establishing a 
stable learning environment!            
         
Table 1. Teaching material  
 
Question Fully accepted Mostly 
accepted 
Some acceptance Disagree 
Paper based teaching 
material is mandatory 
68% 21% 11% - 
Booklets on paper are not 
useful 
3% 3% 24% 69% 
Booklets can be studied 
and annotated 
everywhere 
55% 34% 11% - 
More E-Learning would 
be helpful 
45% 21% 24% 10% 
4. Motivation of students 
Another issue addressed in the survey was the motivation for lifelong learning (Table 2). Here it is interesting 
that 96 % of the students join the distant learning course out of a purely intrinsic motivation. Students search for 
personal advancement and are interested in innovative technical subject. Only 25% of the students chose the course 
because of a demand from their employer. Here we expect differences to student motivation in the prospective 
bachelors program, since the nontraditional students depend more on a harmonic environment and support from all 
sides as students who have already a degree based on many years of full-time studies. However, for the marketing 
concept for Open-e-University the individual motivation should be addressed as well.  
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Table 2. Motivation 
 
Question: I joined the 
course … 
Fully accepted Mostly 
accepted 
Some acceptance Disagree 
since my employer 
encouraged me 
- 5% - 95% 
since my employer 
pushes me to update my 
skills 
- - 14% 86% 
since I want to advance 
my technical knowledge 
and skills  
67% 29% 4% - 
because I expect a career 
advancement in my 
company 
14% 26% 30% 30% 
Because I want to update 
my technical knowlegde  
25% 46% 25% 4% 
5. Summary and conclusions 
Based on these finding, we draw the following conclusions for the learning concept of the new bachelor’s course:  
∞ A close relation between distant and contact learning is mandatory for a successful learning and teaching 
concept especially in complex learning fields like electrical engineering 
∞ Paper based teaching material may look old fashioned but is often preferred by the students 
∞ Learning communities are important for the students and their success in distant learning programs. We 
will investigate how these learning groups can be supported effectively from the teaching staff.  
∞ LMS-systems and online–material is mostly only considered as backup for working with the learning 
booklets and as a reference for additional learning resources for preparing a thesis or examinations. Here 
we think that well-prepared e-learning material (webinars, virtual classroom, electronic lecture notes and 
screen casting) could have positive impact especially for non-traditional undergraduate students with a 
heterogeneous knowledge base.           
Further investigations are on their way in order to complete picture from two other dimensions: the expectations 
from prospective bachelor students and the expectations of the industry on such an innovative study program. 
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